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DENSITY, STRUCTURE AND BIOMASS OF PARASHOREA (HINENSIS POPULA-
TIONS IN DIFFERENT PATCHES IN XISHUANGBANNA, SW CHINA

TANG Jian- Wei, SHI J+Pu, ZHANG Guang-Ming, and BAI Kunr-Jia
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Abstract Aims Parashorea chinensis, an endangered plant listed as the first class protected in China, now
survives in local frasmented forests in Mengla, Hekou in Yunnan and Bama, Tianyang, Longzhou, Napo in
Guangxi. We developed regression models for individual growth, age structure and biomass and analyzed popu-
lation density, age structure, biomass dynamics and survivorship curves for local populations and the entire
population in Mengla, Xishuangbama, Yunnan Province, SW China. Our objective was to understand the
population dynamics to aid protection of this endangered plant.

Methods We established different mumbers and sizes of plots (50m X 20m or 100 m X 20m ) in five lo-
cal patches according to patch size, and each plot was divided mto 10 m X 10 m subplots to measure the
height, diameter at breast height ( DB ) or basal diameter and crown of each individual > 0.5 m height. We
also measured height, basal diameter and crown of each individual < 0.5 m height in 2 m X 2 m quadrats in
each subplot.

Important findings There were large differences in population dersity and age structure as well as mortality
rate for different age stages of local populations in different patches. The local population density of the patch
in which some trees were cut was 3— 4 times as much as the patch which was protected and 16 — 18 times as
much as the patch which was planted with Amomum villosum. Moreover, the local population of the smallest
patch had no mature individuals and lacked individuals in some age stages. Although the biomass of local pop-
ulations showed logistic increase with stand age, maximum biomass and biomass dynamics with time were dif
ferent for local populations. The survivorship curve of the entire population was approximately a straight line,
indicating that the age structure of entire population was stable and increasing. The mortality of 1- 60 year-old
individuals declined, mortality of 60— 150 yearold individuals increased with age, and peak mortality oe-
curred after 180 years. The biomass of the entire population was consistent with logistic growth before 180 years
and was at a maximum at about 180 years. However, some patches had been so badly disturbed that the local
populations were on the edge of extinction. Effective steps must be taken to proted this endangered plant popu-
lation.

: 200703-09 : 200708 11
: (39800024  30370247) (2002C0068M )
(KSCX2- SW-104-04)

Email: tangw @xthe..org. cn



41

Key words Parasharea chinensis, population density, age structure, survivorship curves, biomass

Harper( 1977) , 30

( Pickett, 1982; Franklin

& DeBell, 1988) 20
80 ,
20 90 ,
( Disanthus cercidif olius  var.
longipes) ( T acus mairei ) ( Vat-

ica guangxiensis )

( Cathaya argyrephylla)

( Abies chensiensis )

( Magnolia sieboldi-

i) ( Tsuga longibracteata ) ( Alsophila
pinuosa)
( ,2001; , 2005;
, 2004; ,2002; , 2002;

,2002, 2003; , 2005; ,
1999; , 1999; , 2006; ,
2000; , 2005) ,

( ,2002)
( Parashorea chinensis) 20 70
6

16
800 hm’ ( , 1992a)
( .
1992b) ( , 1990)
( , 1990)

(19924, 1993)

(DBH 210 an) (Cao & Zhang, 1997)

)

1
(
632 m) : 21
C, 25.6 C,
13.1 C, 210 C 7630 C,
1 850 h; 1 55 mm, 1 665
mm, 86%, 2.2
., (5~10 ) 80%
.o (1~ 4 )
20%, , 11 3
. 192. 5, 1 mm,
) N0~ 120 cm, )
, 5
40 (0~ 25 cm)
3.2%  ,pH 5.5~ 6.5 (

,.2003)



42 32

( , 1992a)
1:5 , GIS
2.1 C D,
, 700~ 900 m ,
1 100 m
22 ,
, ( , 19924)
( 2 007 m) 0. 45 hm®, 350 hm?,
) , (Amanum
, villosum)
, , 2.2
; 101°34'E 101° 36'E 101°38'E 101°40' E 2
; & .
z z
% | S
z S
9 | &
z z
B
101°34'E O E 101°38'E 101°40'E
N RS 0 12 3 4  Skm
NG T n B e
* Road Plot
1
Fig. 1 Dstribution of Parashorea chinensis population in Xishuangbanna
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Table 1 Plot situation and density of Parashorea chinensis population in different patches

Site

Nanhang River Amianluoba Huiyin River Nansha River Huidu River
213623 N, 2735 50 N, 23637 N, 2r36 19 N, 23345 N,
Location 10°3707 E 10r37 2 E 10P36 16 E 0r3 19 E 10r3425 E
0.4 8.0 40.0 1.0 50
Patch area (hm?)
No. of plot ! 3 4 ! 3
Total area 0.1 0.5 0.7 0.2 0.3
of pbt (hm?)
Population density 19 901 21876 5788 7363 1219
(ind.* hm™?)
Aliude (m) 780~ 880 700~ 830 685~ 850 700~ 750 750~ 850
Coverage (%) 70 65 & 80 80
pH 5.8 5.4 5.9 5.6 6.1
Organic matter (%) 2.7 35 21 2.6 29
D isturbed degree Heavy Heavier Litle Minor Heavied
Disturbed ways s s s
s This patch is This patch This patch is in

B

iﬂ nature reserve dﬂd

is at the edge of nature

nature reserve but sert

) far from village, and reserve and is db-  ouwsly disturbed because
This patch is out of na=  less digutbed turbed Amonmum villosun was
Thi patch is the twe reseve.  Some planted in the fores
snallet  among the trees were ait. Amo-
sudied ones and out of mum  wllosum  was
nature reserve, as well  planted in lower sbpe
as swrounded by fame-
land. Some trees were
cut.  Dendrocalamus
membranaceus has ir
vaded in this patch
3~ 4
4 ; (p<
0.001)
4.1
1 )
1
_2
( ), 1219 *hm %
, 4.2
2
578 *hm 7 421
: 19901 21876 +hm °, :
( ) 16~ 18 ( Ashton, 1998)
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Fig. 2 Growth curves of mdividual basal diameter and diameer at breast height (DBH) of Parashorea dhinensis with age change m Xishuanghanna
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Table 2 A static life-table of local populations on different patches and entire population of Parashorea chinensis in Xishuangbanna

Hifi Site % ax Ix dx gx Lx Tx ex log (ax)
bR 0~1 11 000 10 000 2492 0.2492 8754.0 13 041.0 1.303 2 4.041 4
Nanhang 1~5 8250 7508 7 044 0.938 2 3986.0 4287.0 0.5710 39165
River 5~10 510 464 409 0.8815 259.5 301.0 0.648 7 2.707 6
10~30 60 55 46 0.836 4 32.0 41.5 0.754 5 1.778
30 ~ 60 10 9 9 1.0 45 9.5 1.055 6 1.000
60 ~ 90 0 0 0 0 25 5.0 s 0.000
90 ~ 120 5 5 5 1.0 25 255 0.500 0 0.699
120~ 150 0 0
i H 0~1 12 450 10 000 3830 0.3830 8 085.0 12 570.0 1.257 1 4.095 2
BE 1~5 7682 6170 5 144 0.833 7 3598.0 4485.0 0.726 9 3.8855
Aumitasi- 5~10 1278 1026 753 0.7339 649.5 887.0 0.864 5 3.106 5
Tioba 10~30 340 273 233 0.853 5 156.5 2375 0.870 0 25315
30 ~ 60 50 40 14 0.350 0 33.0 81.0 2.0250 1.699 0
60 ~ 90 32 26 8 0.307 7 22.0 48.0 1.846 2 1.505 1
90 ~ 120 22 18 4 0.2222 16.0 26.0 1.444 4 1.342 4
120~ 150 18 14 11 0.785 7 8.5 10.0 0.7143 1.2553
150~ 180 4 3 3 1.0 1.5 15 0.500 0 0.602 1
180~ 210 0 0
K 0~1 2536 10 000 3297 0.3297 8351.5 17 828.0 1.782 8 3.404 1
Huiyin 1~5 1700 6703 1703 0.254 1 5851.5 9476.5 1.413 8 3.230 4
River 5~10 1268 5000 4 440 0.888 0 2780.0 3625.0 0.7250 3.103 1
10~ 30 142 560 386 0.7720 367.0 845.0 1.508 9 21523
30 ~ 60 44 174 4 0.023 0 172.0 478.0 2.747 1 1.643 4
60 ~ 90 43 170 12 0.070 6 164.0 306.0 1.800 0 1.6335
90 ~ 120 40 158 115 0.727 8 100.5 142.0 0.898 7 1.602 1
120~ 150 11 43 17 0.3953 315 415 0.965 1 1.041 4
150~ 180 5 20 20 1.0 10.0 10.0 0.500 0 0.699 0
180~ 210 0 0
[T 0~1 3375 10 000 1489 0.148 9 9755.5 16 823.0 1.682 3 3.5283
Nansha 1~5 3210 9511 7 689 0.808 4 5666.5 7067.5 0.743 1 3.506 5
River 5~10 615 1822 1 496 0.821 1 1074.0 1401.0 0.768 9 27889
10~30 110 326 267 0.8190 192.5 327.0 1.003 1 2.041 4
30 ~ 60 20 59 29 0.4915 445 134.5 22797 1.3010
60 ~ 90 10 30 0 0.000 0 30.0 90.0 3.000 0 1.0000
90 ~ 120 10 30 15 0.500 0 225 60.0 2.000 0 1.000 0
120~ 150 5 15 0 0.000 0 15.0 37.5 2.5000 0.699
150~ 180 5 15 0 0.000 0 15.0 22.5 1.500 0 0.699
180~ 210 5 15 15 1.000 0 7.5 7.5 0.500 0 0.699
210~ 240 0 0
EESE) 0~1 583 10 000 4117 04117 7941.5 13 455.5 1.3456 2.765 7
Huidu 1~5 343 5883 4974 0.845 5 3396.0 5514.0 0.9373 25353
River 5~10 53 909 103 0.1133 857.5 2118.0 23300 1.7243
10~ 30 47 806 0 0.000 0 1260.5 1260.5 1.5639 1.672 1
30 ~ 60 100 1715 566 0.330 0 1432.0 23155 1.350 1 2.000
60 ~ 90 67 1149 926 0.8059 686.0 883.5 0.768 9 1.826 1
90 ~ 120 13 223 137 0.6143 154.5 197.5 0.8857 1.1139
120~ 150 5 86 86 1.000 0 43.0 43.0 0.500 0 0.699 0
150 ~180 0 0
PP RE 0~1 5989 10 000 2924 0.292 4 8538.0 13 725.0 13725 3.7774
Entire 1~5 4237 7076 5832 0.824 2 4160.0 5187.0 0.7330 3.627 1
population 5~10 745 1244 1010 0.8119 739.0 1027.0 0.825 6 2.8722
10~ 30 140 234 160 0.683 8 154.0 288.0 1.230 8 2.146 1
30~ 60 44 74 24 03243 62.0 134.0 1.8108 1.643 4
60 ~ 90 30 50 20 0.400 0 40.0 72.0 1.440 0 14771
90 ~ 120 18 30 18 0.600 0 21.0 32.0 1.066 7 1.2553
120~ 150 7 12 9 0.750 0 7.5 11.0 0.916 7 0.845 1
150 ~180 2 3 1 0.3330 2:5 3.5 1.166 7 0.301 0
180~ 210 1 2 2 1.000 0 1.0 1.0 0.500 0 0.000 0
210~ 240 0 0

x: UK [A] Age internal (a) ax:x [X[ASEFRAFHEH Surviving numbers observed within each internal (ind. + hm?2) [ x X [ bRAEAL )
7 ¥4 Standardized numbers survived within each internal ~ dxv: M x B x+ 1 BFRAEALIET-¥ Standardized death numbers from x to x + 1
internal  gx: FXMIAASET-# Individual mortality rate within each internal, gx =dx / Ix Lx: M x 3| x + 1 KA EHITEE A%
Average numbers of surviving individuals from x to x+1 internal Lx = (Ix + (lx + 1))/2  Tx: X[ x RILLUA LXK [AIAMETETE M3 Total number
of surviving individuals in internal x and above, Tx = ZLx ex: A x X[AAMAHEH 4GS, 7THEAR A TGN EERE FE1 2 J5 T /8
G FR MR A, W BURBELR, ex = 0.754 5, x h 10~30, FBAXM FMAAAEE BEFETE 0.754 5x20 = 15.09 4F The ex represents
mean life expectation of individuals within each internal , ex = Tx / Ix. The ex can be considered as the times of the age internal which mean each

individual can survive after this age, such as the local population in the patch in Nanhang River, ex = 0.754 5, x is from 10 to 30, and then the
surviving time of mean each individual is 0.754 5 x 20 = 15.09 year

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig. 4  Age-specific mortality rate of local populations on different patches and entire population of Parashorea dhinensis in Xishuangbanna
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